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“Time has not withered nor space dissipated 
the color and charm of special relativity” 
We shall show that striking symmetries are revealed by rewriting the trans- 
formation formulas in special relativity as a “conservation law” involving n 
velocities. Hitherto these symmetries were obscured by the particular form of 
the Lorentz and velocity transformation formulas and the needless use of a 
multiplicity of words like “frame of reference,” “event,” “observer,” “light 
signals, ” “clocks,” and “measuring rods.” In the spirit of a previous paper [I] 
we assert that Einstein’s theory is a perfect creation of the human mind, the 
elegance and beauty of which are revealed when it is understood as a “natural 
completion of Newton.” We therefore recall the following conclusions of that 
paper which lead naturally to the “symmetrization of the transformation 
formulas.” 
1. The world consists of a multiplicity of massive point particles moving 
parallel and with uniform velocity with respect to one another. 
2. An observer is any one of these point particles. An “observer” is 
congruent with a frame of reference and by definition is at rest. 
3. An event is the “occurrence or observation” of a point massive particle 
at a point in space and time. 
4. There is an upper limit to the velocity of any massive particle with 
respect to another. 
5. Two events separated by a spacelike interval relate to two (i.e., different) 
particles. 
6. Two events separated by a timelike interval relate to a single (i.e., 
same) particle. 
A “conservation law” in physics is usually stated in mathematical terms as 
follows. 
If a, b, c, d ,..., e are values of a physical quantity a + b + c + d + ... = 0 
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The special theory of relativity is based on a modified conservation law: 
a+b+c “’ (sum of values taken singly) 
+ abc + bca ... (sum of products of three values) 
+ abcde + ... (sum of products of five values) 
+ (sum of products of 2m + 1 values) = 0 
where 2m + 1 is the largest odd number less than or equal to the total number n 
of values. 
We can also express the above law in an equivalent form 
(1 + 41 + b) ... = (1 - a)(1 - b) . . . . 
Let us deal with n massive particles moving uniformly and parallel with 
respect to one another. Let us label the particles 1, 2,..., n. Let vki represent 
the velocity of the jth particle relative to K. By definition vkj = -vjr”, v,j -: 0 
for all j, k. We now take n values in cyclic order 
vi2, v23 ,..., vz-, , and vnl. 
Let (m / n) be the sum of all possible products of m member9 of the set of n 
values. Then we write the conservation law in Einstein’s special theory of 
relativity as 
(1 1 n) + (3 I n) ... + (2m f  1 ~ n) = 0. 
We note that 
(m [ n) = (m j n - 1) + v,l(m - 1 1 n - 1). 
Hence, 
+vln = -v,l ==I 
(l[n-l)$-(31?--1)e.e N 
1 + (2 1 n - 1) + (4 I?!.- 1) a.* = D. 
We can call vln the “resultant” of the set v12, Vet,..., vz-r . It is interesting to 
note that 
1 + am 1 - z&l 
1 + y&l 
(1 +v,2)(1 +Qa)-.*(I +G) _ “,‘;, 
= ___ = (1 - v;)(l - v;> a** (1 - “Z1) 1 - vrn 
1 All velocities are normalized with respect to the velocity of light. 
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and also that D2 - N2 is factorizable as 
(D2 - N2) = (1 - (~,2)~)(1 - (~2”)“) *** (1 - (“~);-r)~). 
Taking the case n = 3 
-v31 z VI3 = V12 + v23 
1 + vrsv2s 
or 
3- 
7-5 3= 
Vl V12 
1 - vlsvls 
which is the familiar form in which we express the relation between velocities 
of the same particle 3 with respect to the particles 1 and 2 respectively knowing 
the velocity of 2 with respect to 1. 
Let two events relating to particle j be separated by space interval & and 
time tiPI when the particle j - 1 is the “observer.” 
Thus 
&-, = xi.- Q.- 3 II 3 1' 
x23 X13t12 - X$,3 -= 
t23 t&3 - x 3x 2 11 
yielding 
x2 3 = $X19,2 - x12t13), 
t,3 = 7+,3t,2 - x13x23), 
where 7 is a coefficient to be chosen suitably. 
at2312 - (x23)2I = 172{k2)2 - (Xl")"Wl")" - (x13)2)- 
If we choose 7 = l/[(t12)” - (xl’)“], then we find 
(t,3)2 - (x23)" = (t,3)2 - (x13)2, 
i.e., (t1)2 - (xl)” is conserved with respect to change of the frames of reference 
and 
x2 3 
X1%,2 - X$,3 3 - v&3 
= [(tl")" - (x12)2]1/2 = [l"' (v12)2]1/2 ' 
t13 -- v12t13 
t23 = [l _ (q)2]1/2 . 
Thus, the Lorentz transformation follows as a natural consequence of the 
velocity transformation. We have here assumed that the velocities are less than 
unity and therefore (t)2 - (x)~ is positive. However the extension to the case 
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when (t13)2 - (X~~)~ is negative while (t,2)2 - (xX2)2 is positive has been discussed 
in detail in the previous paper. 
For general n we can write 
nt1 -~ Dx;+’ - Nt:+l Dt”+’ 
%a - (02 _ j-,72)1/2 ’ t’+l - (;2 --N,,1’ ’ 
where N and D have been defined earlier, where, for notational convenience, 
we consider the spatial and time intervals between events relating to particle 
n + 1 when particle n and particle 1 are the “observers,” respectively. 
For n = 3 the conservation law takes the form 
a + b + c + abc = 0. 
This form for n = 3 has been noted by Palmer [2], but it is the case of general n 
that reveals the symmetries in the structure of the numerator and denominator 
in the expression for the “resultant.” 
For the case of n = 4 the conservation law can be written in the form 
revealing tantalizing symmetries between the velocities and their reciprocals. 
The elegant form of the conservation law encourages us to define a physical 
quantity bias of a particle j with respect to k as 
with the multiplicative property 
B,” = B12B23 -.- B,“-, , 
i.e., the resultant bias is the product of the biases. 
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